A study of the changes in structure resulting upon tempering was made in a series of 6 carbon steels ranging from 0.07 to 1.12 
The changes in structure and in hardness which occur during tempering vary in character according to whether they take place above or below 250°C. Below this temperature, the structural changes are relatively slight and are best revealed in the higher carbon steels by an alkaline oxidizing etching reagent or 
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The tempering of the hardened specimens was carried out at the following temperatures: 100, 200, 245, 300, 400, 500, and 650°C. (212, 392, 473, 572, 752, 932, and 1202°F.) In the present investigation this uncertainty was eliminated by using a series of quenching temperatures, the highest of which was considerably below that of the solidus. (Fig. 1. 100, p. 417; 1919. •Zoo'C,^'i-h-rs .
-500*0, 24-hr.5 ' Fig. 8 In most cases these were short and extended transversely across the needles and terminated abruptly; that is, did not extend into adjacent needles. (Fig. 5.) In many instances several cracks, all approximately parallel to each other, were observed within the same needle. A few extending parallel to the length of a needle were found at times; these, however, were very much fewer in number than the transverse ones. Most of the cracks observed were short and straight. In those cases in which branched or angled ones occurred an explanation was usually at hand in that such cracks were generally found to be located near the junction of two needles, and consequently the crack branched so as to adapt itself to the orientation of each of them. The fact that these cracks bear a rather definite and characteristic relation to the dimensions of the needle in which they form suggests that the needle has a rather definite and uniform structure throughout and that it is a unit in itself. It may be noted here also that the number of "intercrystalline" quenching cracks found in the hardened specimens was very much smaller than of the type described above. With an acid etching reagent the results for the hardened and the slightly tempered specimens were, in general, the reverse of those described above. The prominent "needles" were the most resistant and the "filling material" was more readily etched. (Figs. 12 and 13 .) The rate of etching increased progressively as the tempering temperature was increased, and the martensitic structure was found to be revealed most clearly in those specimens which had been slightly tempered, rather than in the initial (Fig. 15 .) The same specimen, after being ground and repolished, showed only a very slight roughening upon a second immersion, thus indicating that the change was a permanent one. Subsequent microscopic iVol. i8 SlOo°C^Z hrs_ growr)< § locforc etchifk^. Senium picrgte. nd in many cases some evidence of the presence of discrete particles was obtained in the specimens tempered at 400°C. (Fig. 12) . However, upon etching with sodium picrate, 500°C. appeared to be the lowest tempering temperature which rendered the particles large enough to be identified with certainty. Figure 14 shows this and also the redistribution of carbon which occurred during martensite formation.
The coalescence of the cementite into larger particles during the tempering operation-that is, below the Aci temperature-does not appear to affect, to any appreciable extent, the distribution of carbon throughout any given section.
The investigation reported by Scott " demonstrated a thermal change in martensitic steels in the neighborhood of 250°C. This should not be confused with the transformation A^, at 215°C, [Voi. iŝ ,4>5°C,^^ahrs--. 
